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1 1. (currently amended) Aiv-A dynamic optical router for routirig optical 

2 signals to a pi,^rality of {:>utput cl>ann^ at least one frequency router 

3 having a plurality of input ports and a plurality of output ports, ch^^^^^rmgjxi^ 

4 liH^i^§dL£El;^£Mi^iS!M^ least one input port 

5 simultaneously receives at least two optical signals to be frequency routed, a-B<a 

6 at least one output port simultaneously prv^i^ser-ls t?y^^serry^>g----at least two 

7 frequency routed optical signals, and at: lea^t one output port couples, routed 

8 ^>^QgjA..^jgnais to a piurauly ^^f ol^pu^chajrljrK^ls, wherein each optical signal to be 

9 frequency routed is in response 
1 0 to u:s^destination information. 



1 2. (original) The optical router of Qaim 1, further comprising: 

2 a plurality of combiners, one combiner for combining the at least 

3 two optical signals to be routed; and 

4 a plurality of receivers, one receiver for separating each of the at 

5 least two routed optical signals to intended destinations in response to 

6 destination information. 



1 3. (original) The optical router of Claim 2, wherein the frequency router 

2 routes optical signals by color, the at least two optical signals to be routed having 

3 different colors, and the at least two routed optical signals having different 

4 colors. 

2 
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1 4. (original) The optical router of Claim 3, wherein the optical router 

2 receives packets of data, each packet of data having destination information, each 

3 combiner coupled with at least one converter of a plurality, each converter 

4 converting at least one packet of data to an optical signal colored in response to 

5 the destination information of the corresponding at least one packet of data. 

1 5. (cuunrently amended) The optical rouler t=e*^ Claim 4, wherein the 

2 frequency router comprises: 

3 at least one input waveguide; 

4 at least one output waveguide; 

5 a first and a second free space region, the first free space region 

6 coupled with the at least one input waveguide and the second free space 

7 region coupled with the at least one output waveguide; and 

8 an optical grating having a plurality of unequal length waveguides, 

9 each unequal length waveguide coupled between the first free space 
1 0 region and the second free space region. 

1 6. (original) The optical router of Qaim 5, wherein each receiver comprises: 

2 at least two tunable filters; and 
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3 at least one splitter for splitting the at least two routed optical 

4 signals between the at least two tunable filters such that at least one of the 

5 at least two tunable filters is tuned to pass one of the at least two routed 

6 optical signals to an intended destination. 



1 7. (original) The optical router of Qaim 5, wherein each receiver comprises: 

2 at least two second stage converters; 

3 at least one demultiplexer for separating each of the at least two 

4 routed optical signals into one of the at least two second stage converters, 

5 each second stage converter converting one of the routed optical signals to 

6 a second stage optical signal colored in response to the destination 

7 information of the corresponding at least one packet of data; and 

8 at least one second stage combiner for combining second stage 

9 optical signals into a combined second stage optical signal to be frequency 
10 routed. 

1 8. (origiiial) The optical router of Claim 7, further comprising: 

2 a second stage frequency router having a plurality of second stage 

3 input ports and a plurality of second stage output ports, one second stage 

4 input port receiving the combined second stage optical signal to be 

5 frequency routed; and 

6 a plurality of output stage demultiplexers, each output stage 

7 demultiplexer being coupled one second stage output port of the second 



4 
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8 stage frequency router such that each second stage optical signal of the 

9 combined routed second stage optical signal is presented to an intended 
10 destination. 



1 9. (currently amended) Ai> A thfrt^^^^^ router for routing a plurality 

2 of packets, N, of data a piuraljj:y oi; ou^:put channete, each packet of data 

3 having destination information, the optical router comprising: 

4 a plurality of converters, each converter receiving a packet of data 

5 and providing an optical signed to be s71^Xi!2ilI?M JLLl:d./out^^ each optical 

6 signal being colored in response to the destination information of the 

7 respective packet of data; 

8 a plurality of combiners, one combiner combining at least two 

9 optical signals to be routed; cmxacxerlzed by: 

10 at least one frequency router having a plurality of input ports, M, 

1 1 and a plurality of output ports, M, at least one output port simultaneously 

12 receiving the at least two optical signals to be routed, /B:"*d-at least one 

13 output port simultaneously presenting at least two routed optical signals, 

^5 ?;iJ>5lil2MLcfeM:^G^ at least one frequency router routing optical 

16 . signals by colordvriair^^ 

17 a plurality of receivers hasongjLSdi^^ 

20 a plurality of splitters, one splitter splitting the at lecist two routed 

21 optical signals bel^v-A^\^-a4^4e:^i---£wo--^^^ se parate 



5 
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22 92£^Li^§^^^ 

23 tuned to pass one 

24 of the at least two routed optical signals to an intended destination. 



1 10. (original) The optical router of Claim 9, wherein each converter comprise 

2 a tunable light source for generating one optical signal, and for coloring the one 

3 optical signal in response to the destination information of the respective packet 

4 of data, and wherein each receiver comprises a tunable filter for timing to a color 

5 to pass one of the at least two routed optical signals to an intended destination. 



1 11. (original) The optical router of Claim 10, wherein each converter 

2 comprises a converter for converting at least one packet of data to the one optical 

3 signal colored in response to destination information, and wherein each receiver 

4 comprises a converter for converting a routed optical signal into a routed packet 

5 of data. 



1 12. (original) The optical router of Claim 11, further comprising a scheduler 

2 for scheduling the conversion each packet of data into an optical signal and for 

3 scheduling the tuning of the tunable filter. 



1 13. (currently amended) The optical rg^b^j^e^^^^^-^oi Qaim 11, wherein 

2 the frequency router comprises: 

3 at least one input waveguide; 



6 
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4 at least one output waveguide; 

5 a first and a second free space region, the first free space region 

6 coupled with the at least one input waveguide and the second free space 

7 region coupled with the at least one output waveguide; and 

8 an optical grating having a plurality of unequal length waveguides, 

9 each unequal length waveguide coupled between the first free space 
1 0 region and the second free space region. 

1 14, (currently amended) Ah™ A d}£nan^^^^ router for routing a plurality 

2 of packets, N, of data^to a_,j>iumHtv each packet of data 

3 having destination information, the optical router comprising: 

4 a plurality of first stage converters, each converter receiving a 

5 packet of data and providing an optical signal to be comMae^^^^ 

6 each optical signal being colored in response to the destination 

7 information of the respective packet of data; 

8 a plurality of first stage combiners, one combiner combining at least 

9 two optical signals to be routed; charac tn^ri zed by: 

^0 a first stage frequency router having a plurality of input ports, M, 

1^ and a plurality of output ports, M, at least one |n|:>ui„.^iH^fHi~ port 

12 simultaneously receiving the combined at least two optical signals to be 

13 routed, a^>si~at least one output port simultaneously presenting at least 

14 two first stage routed optical signals„fKi<iat ie<^ 

15 the first stage 

7 
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1 6 frequency router routing optical signals by color ciyn>^rnican y in res ponse 

] 7 fe>.Scdci[_ destination l:aforntativ;>n; 

18 a plurality of second stage converters, each second stage converter 

19 providing a second stage optical signal to be combined and routed, each 

20 second stage optical signal being colored in response to the destination 

21 information of the respective packet of data;_ary,_eacji j^^o?^^ 

22 £2iIYMteL.in:^M^iD-gu- ^ bi.iffer thai delays selected packets based o n the 

23 destiiiLaH<)n mfcrniai:k>s^^^ 

24 a plurality of second stage demultiplexers, one second stage 

25 demultiplexer presenting each of the at least two routed optical signals 

26 , from the first stage frequency router to a second stage converter; 

27 a plurality of second stage combiners, one second stage combiner 

28 combining at least two second stage optical signals to be routed; and 

29 a second stage frequency router having a plurality of second stage 

30 input ports, M, and a plurality of second stage output ports, M, at least 

31 one second stage input port simultaneously receiving at least two second 

32 stage optical signals to be routed, aae-at least one second stage output 

33 port simultaneously presenting at least two second stage routed optical 

34 signals, and at jeasi: oj^te output port couplmg routed opfe^^ to a 

35 plurality of output channels, the second stage frequency router routing 

36 secorid stage optical signals by color dynanucaliy in r^ponse to smd 

37 destir>:=3lic>n. irifoni5Brio:n. 



1 15. (original) The optical router of Claim 14, further comprising a plurality of 

2 output stage receivers, each output stage receiver having an output stage 

8 
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3 demultiplexer, one output stage demultiplexer presenting each of the at least two 

4 second stage routed optical signals from the second stage frequency router to an 

5 intended destination. 



1 16. (original) The optical router of Qaim 14, further comprising a plurality of 

2 output stage receivers, each output stage receiver comprising: 

3 at least two tunable filters for tuning to a color; and 

4 a splitter coupled with the at least two tunable filters, wherein one 

5 output stage receiver splits the at least two second stage routed optical 

6 signals between the corresponding at least two tunable filters such that at 

7 least one of the at least two tunable filters is tuned to pass one of the at 

8 least two second stage routed optical signals to an intended destination. 



1 17. (original) The optical router of Qaim 14, wherein each first stage 

2 converter comprises a first stage tunable light source for generating one optical 

3 signal, and for coloring the one optical signal in response to the destination 

4 information of the respective packet of data, each second stage converter 

5 comprises a second stage tunable light source for generating one second stage 

6 optical signal, and for coloring the one second stage optical signal in response to 

7 the destination information of the respective packet of data, and further 

8 comprising a scheduler for scheduling the coloring of each optical signal and 

9 each second stage optical signal. 



9 
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1 18. (original) The optical router of Claim 17, wherein each first stage 

2 converter comprises a first stage converter for converting at least one packet of 

3 data to the one optical signal colored in response to destination information of 

4 the respective packet of data, each second stage converter comprises a second 

5 stage converter for coloring one second stage optical signal in response to 

6 destination information of the respective packet of data. 

1 19. (original) The optical router of Claim 14, wherein at least one of the first 

2 and the second stage frequency routers comprise: 

3 at least one input waveguide; 

4 at least one output waveguide; 

5 a first and a second free space region, the first free space region 

6 coupled with the at least one input waveguide and the second free space 

7 region coupled with the at least one output waveguide; and 

8 an optical grating having a plurality of unequal length waveguides, 

9 each unequal length waveguide coupled between the first free space 
10 region and the second free space region. 

1 20. (original) The optical router of Claim 14, wherein ^fve fi^^t c^ni ^h^^^ 

3 ^lOy:^^^:^ JIL Jl^fi^ re-colors the o phc a! signals 

4 that are received thi^reby. 

10 
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21. (ctirrently amended) A method for routing optical signals to a plaraHry of 

oul-p ut cha m^els comprising: 

determining a first, second and third destination for a first, second 
and third packet of data, respectively; 

generating a first, second and third carrier signal having a first, 
second and third frequency associated with the first, second and third 
destinations, respectively; 

modulating the first, second and third carrier signals in response to 
the first, second and third packets of data to form a first, second and third 
optical signal; and 

routing the first, second and third optical signals by a frequency 
routing device, the routing <ihari^::tevize\i bv go^^^fv-^jsH^g: 

simultaneously receiving in a first input of a frequency 
router at least two of the first, second and third signals; 

simultaneously presenting from a first output of the 
frequency router at least two of the first, second and third routed 
optical signals: and ccupiing touted optical signa 
^>ne ou tpu j: ^x^rt to a p 1 u;: a. iity ^ oi: <>uvput channels . 

22. (currently amended) A method for routing a plurality of opticeil signals to 
a pjuraUiy of output chcUixiels as a function of color through a router having a 
plurality of i^>fyB^^-^inpur ports and a plurality of <^^^p^^^"Crutput forts , the 
method eaB'iegsjrisvaH- characterized by the steps of : 
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5 simxiltaneously receiving y^<xc at least one of the input ports at least 

6 two optical signals respectively colored as a function of destination information 

7 contained therein; fKW- 

8 simultaneously presenting ^^fh to_at least one of the output ports 

9 at least two optical signals routed as a function of their color; and cou^^^^^ 

1 1 sll^nru^k- 

1 23. (currently amended) The method of claim 22, i^ft<i!r_Jll^..PJi?.i^^i2tlK^ 

2 further comprising the step of processing each of the presented at least two 

3 routed optical signals from the at least one of the output ports. 

1 24. (ciurrently amended) The method of claim 22, wlTtiT^^B ^he-s%ef—<->^ 

3 con-^prishtg the step of coloring each optical signal of the plurality is-as a further 

4 function of which input port of the plurality of hxpai ports it is applied to. 

1 25. (original) A method for use in conjunction with a router which has a 

2 plurality of input ports and plurality of output ports, said router being of a type 

3 which routes optical signals applied to its input ports to particular ones of said 

4 output ports as a function of the respective colors of said optical signals, the 

5 method: 

6 applying each of a plurality of optical signals to a respective one of the 

7 input ports, this including the step of concurrently applying to an 

8 individual one of said input ports at least two optical signals which have 

9 been respectively colored as a function of destination information 

12 
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contained in said optical signals, at least two of said optical signals being 
concurrently routed to a particular one of said output ports. 



1 26. (original) The invention of claim 25, comprising the further step of 

2 concurrently removing from said particular one of said output ports said two 

3 optical signals concurrently routed thereto. 

1 27. (original) The invention of claim 25, wherein the coloring of each said 

2 optical signal is a further function of which input port it is applied to. 
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